Effects of N-acetyl aspartate, aspartate, and glutamate on cAMP and cGMP levels in developing rat cerebral cortex.
N-Acetyl-aspartate (N-Ac-Asp) incubated with minced cerebral cortex caused a dose-dependent increase in the levels of cAMP and cGMP. This effect was followed during postnatal development. N-Ac-Asp elicits the greatest increase in cAMP in 5-day-old and in cGMP in 40-day-old rats. The levels of cyclic AMP were always higher than those of cGMP. We also studied the effects of L-aspartate (Asp) and L-glutamate (Glu) on the levels of cyclic nucleotides in the cerebral cortex minces of rats different ages, and observed that both amino acids produced the maximum increase in cAMP at 10 days, whereas in the case of cGMP the maximal effect of Asp occurs earlier than 20 days and of Glu after 40 days. In the adult rat, the N-Ac-Asp effect on cAMP was greater than that produced by either Asp or Glu, whereas the levels of cGMP were similarly affected by all three. The data show a peak response of cAMP and cGMP to N-Ac-Asp, Asp, and Glu during cortical maturation. Because this response varies with postnatal time, N-Ac-Asp, and Glu may act upon different receptor sites.